SUPPLEMENTAL AMENDMENT UNDER 37 C.F.R. § 1.114(c) 
Attorney Docket No.: Q80075 
U.S. Application No.: 10/801,593 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 

LISTING OF CLAIMS: 

1. (currently amended): A spatial motion recognition system, comprising: 

a motion detection unit for outputting position changes of a body of the system in space 
as an electric signal based on three-dimensional motions of the system body; and 

a control unit for receiving the electric signal outputted from t he motion detection unit, 
wh ere in jh c .con t ro !.. u .nit w h ic h : 

tracks the three-dimensional motions of the system body based on the electric signal 
outputted from the motion detection unit, 

produces a virtual handwriting plane located in three-dimensional space , wherein a 
local i<>! 0.1 si) v-jj u - u ..an \] ic.hj.s \io i .-dj . ii ^ i ?c oj ^ecj so 

poin s which corresp ond having the shortest, distances with respect to respective positions 
c orresponding to the tracked three-dimensional motions of the system body in predetermined 
time intervals, and 

projects the respective positions p oints corresponding to the tracked three-dimensional 
motions of the system body in the predetermined time intervals onto the virtual handwriting 
p lane as motion tracks , 

carries out a rotation conversion of the motion tracks projected on the virtual handwriting 
plnic iun> , s ! -. ( ■ • . i : [ : ! . n s io tj a j_ jila n e, o f,x , and. .y. .y.ie v ji!.\d 

a d ispia\ nmt for disjii a; j ng.ilj.e..|.\s o-dii'ncn.sionai niane oulpi illcd ■ tiie coiilro i unit 
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i^tiens-e-f-tfee-system-feedy. 

2. (currently amended): T-feeA spatial motion recognition system, comprising: as claimed 
ffl-ekim-4 

a motion detection unit for outputting position changes of a body of the system in space 
as an elec tric signal based on three- dimensional motions of the system body; and 

CO:HR>! U!:i; !OK !i k O-t^i •>:< « ' , l^ui I v ' " "(1 O-.: the 

electric signal outputted from, the motion detection unit, producing a virtual handwriting plane 
having the shortest distances with respect to respective positions in predetermined time intervals 

( i 1 iM- mal track information obtained through trac k < s. h 

respect ivc positions in the predete rmined time imeivils unto the \ imi.ti iumdv . ui nu plane to 
recover the motion s in space, 

wherein the control unit calculates the virtual handwriting plane having the shortest 
distances with respect to positions in the predetermined time intervals, using the following 
equation: 
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wherein (x„ y;, z,) arc coordinates of the system body that is tracked at a predetermined 
time in three-dimensional space, and a, P, and y are parameters for the virtual handwriting plane. 

3. (currently amended): TheA spatial motion recognition system as claimed in claim 1 , 
comprising: 

a motion detection unit for outputting position changes of a body of the system in space 
as an electric signal based on three-dimensional motions of the system body; and 

a f onrrol uni! ibi u u kin - < \ - U\ !0:isionaJ molipjn> pj the s] steni boch. based on the 
eiccti ic si gnal outputted from the motion detection unit, producing * n ig plane 

having the shortest distances with respect to respective positions in predetermined time intervals 
based on three-dimensional track information obtained through tracking, and projecting the 
:v\j\vn\, po-,nioi's in the pjvdetejniined tijru intervals onto rht yirtm.] LUALld.\\l'.!l!!iU LtklK 
recover the motions in space, 

wherein the control unit calculates tracks of the positions in the predetermined time 
intervals that are projected onto the virtual handwriting plane by the following equation: 

4 



SUPPLEMENTAL AMENDMENT UNDER 37 C.F.R. § 1.114(c) 
Attorney Docket No.: Q80075 
U.S. Application No.: 10/801,593 

f a{ax i + by. + cz. + d) 
Xi = Xi a 2 +b 2 +c 2 

b(ax j + bx t + cz i + d) 



y t = y t 



z := Zi 



a 2 +b 2 +c 2 
c{ax t + bx ( + cz ( +d) 
a 2 +b 2 +c 2 



wherein (xi, yi, z;) are three-dimensional coordinates when the electric signal obtained 
based on motion occurrences of the system body in the three-dimensional space is divided in the 
predetermined time intervals, (x;', y;', z;') are coordinates obtained when an arbitrary position of 
(xi, y, Zi) in the predetermined time intervals are projected onto the virtual handwriting plane, 
and a, b, c, and d are parameters for the virtual handwriting plane. 



4. (canceled). 

5. (currently amended): The spatial motion recognition system as claimed in claim [4]_1, 
wherein the control unit calculates the rotation-converted tracks by the following equation: 
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(j) = arctan 2(-b-c) 

6 = arctan 2(a, 4b 1 +c 2 ) 

wherein (x;', y', z;') are three-dimensional coordinates when the tracks are segmented in 
the predetermined time intervals and then the i th position of (xi, y, z ; ) is projected on the virtual 
handwriting plane, and (xi", y", z") are coordinates of a point obtained when the i th position of 
the projected tracks is rotated by 6 degrees about the y axis and rotated by ^ degrees about the 
x axis. 

6. (currently amended): A spatial motion recognition method for a motion recognition 
system, comprising: 

at least one control unit that, implements the steps of: 

obtaining three-dimensional track information on a system body in space; 

producing a virtual handwriting plane virtually in three-dimensional space , wherein a 

!o< ation oj siu \ snu;i; h;nuk> pj sno is a plane v. hi; f . is most ;dja.s to s< \ of resp x'. w,. 

points which correspond hav i ng - i - he shortest distances with respeet - to - F&spee - t - ive-pe s i t ie - ns 

eereespefiding-to the obtained three-dimensional track information of the system body in 

predetermined time intervals; and 
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projecting the pe^rf-K h it c go i s cxr ■espPikhrg to the tracked three-dimensional 

motions of the system body in the predetermined time intervals onto the virtual handwriting 

p lane as motion tracks; and recovering the motions in space, 

, dils 1!K (fi K Hi I ( i U 1 s 1 i, HOJOi. I Oil t Ull 

handwriting plane into a two-dimensional plane of x and y axes; and 

outputting the two-dimensional plane to a display unit for display, 
wherein the v 

dimen s io nal track information of the system body . 



7. (currently amended): Tfeea spatial motion recognition method for a motion recognition 
s yste m as-e - kume d in claims , comprising: 

at least on e control unit that implements the steps of: 

obtaining th ree-dimensional track information on a system body in space; 

producing a virtual handwriting plane having the shortest distances with respect to 
respective positions in predetermined time intervals based on the obtained three-dimensional 

projecting the positio ns in the predeter mined time inteivals onto the virtual handwriting 
plane and recovering the motions in space, 

wherein the virtual handwriting plane is calculated by the following equation: 
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wherein (x;, y, Zi)are coordinates of the system body that is tracked at a predetermined 
time in the three-dimensional space, and a, P, and y are parameters for the virtual handwriting 
plane. 



8. (currently amended): T-heA spatial motion recognition method as claimed in claim 6 
for a mo tion recognition system , comprising: 

at least one control unit that implements the steps of: 

obtaining three-dimensional track information on a system body in space; 

prod;:, nv.; ;j v jj fu::j h ;.n±\i \\ ing pi.nu- h;;\ nm ihe ^honoM dkumiv.s w iih tv-.p to 
§ ,! * 0 ptedetermined time intervals based on the obtained three-dimensional 
track information; and 

projecting the positions in the predetermined time intervals onto the virtual handwriting 
pi ]0 ;nui ;\ s Uk n of o > in snao 

wherein the positions in the predetermined time intervals that are projected onto the 
virtual handwriting plane are calculated by the following equation: 
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( a(ax i + by . + cz. + J) 
x ■ — x ■ 



y,- = y t - 



z, = z, - 



a 2 +6 2 +c 2 
Z)(ax ; . + Z>x . + cz i +d) 

a 2 +b 2 +c 2 
c{ax i +bx t +cz t +d) 
a 2 +b 2 +c 2 



wherein (x;, y, Zi)are three-dimensional coordinates at a predetermined time tracked 
based on motion occurrences of the system body in the three-dimensional space, (x;', y', zi')are 
coordinates obtained when an arbitrary position of (x;, y, z;) is projected onto the virtual 
handwriting plane, and a, b, c, and d are parameters for the virtual handwriting plane. 



9. (canceled). 



10. (currently amended): The spatial motion recognition method as claimed in claim 96, 
wherein the rotation-converted tracks are calculated by the following equation: 
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<j) = arctan 2(-b,-c) 

0 = arctan 2(a, 4b 1 +c 2 ) 
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wherein (x;', y', z;')are three-dimensional coordinates when the tracks are segmented in 

the predetermined time intervals and then the 1 th position of (x ; , y, z ; ) is projected on the virtual 

handwriting plane, and (x;", y", Zj")are coordinates of a point obtained when the i th position of 

the projected tracks is rotated by 6 degrees about the y axis and rotated by (j) degrees about the 

x axis. 

1 1 . (previously presented): The spatial motion recognition system as claimed in claim 1 , 
wherein the control unit calculates the virtual handwriting plane by performing a linear 
regression operation. 

12. (currently amended): The spatial motion recognition system as claimed in claim 441, 
wherein the control unit calculates the virtual handwriting plane by pcuforming -4-iH€-aF--r-e^-re-^sieft 
operat i on - inc l udes a least squares regression operation. 

13. (previously presented): The spatial motion recognition method as claimed in claim 6, 
wherein the virtual handwriting plane is determined by performing a linear regression operation. 

14. (currently amended): The spatial motion recognition method as claimed in claim 4-36, 
wherein the control unit calculates the virtual handwriting plane by performing Mneat : -- r - e g T - e ^ s i en 
©pe-rat-ien-ffleiud^s a least squares regression operation. 
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15. (previously presented): The spatial motion recognition system as claimed in claim 1, 
wherein the motion detection unit outputs position changes of the system body in space based on 
a continuous detection of the position changes of the system body using at least one gyro sensor 
and at least one acceleration sensor. 

16. (previously presented): The spatial motion recognition method as claimed in claim 6, 
wherein the obtaining of the three-dimensional track information on the system body in space is 
based on a continuous detection of the position changes of the system body using at least one 
gyro sensor and at least one acceleration sensor. 

17. and 18. (canceled). 
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